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*. -. y.,. JttitiftSF. iinMil 5 ia»wrtflH*i^^ 

y,+y ? 4 —-+y., -* f K- 2 K+.sv. <F) 

MMtoi f t* rituu. £i&*ajm i-. f Hi 

*iii 

"Mfft" M "AWT ftSyMIijfilftl&WMM. ttii Ft/Crflltti/n. 

A**i£i =2 kV. 

H- Jj Ifii* 

^ii/i -««i* — 2 k + Si + /i.x — 2 k + S* + ••• + Ht * - 2k I .S, 

-2 *-**+£* 

i •* I #1 

* 

=n^] w, - 2 kF + S. 

K-'l 1 S & /ji tf iti M ifti m < F t « ifu *2 « £ 1 4* ifa. It M$i fti >;« ifti ft ffi m) . 
S = £ s, Ik. £ «, «H' I:/•' t^ifn£ttJAi2ift&4Hft 2 fft. && 

W*’ r 2 fc <f* -toJittAX-ft 

t#itf£i&JAft&Jti&>. JKM 


Wilt 


2 It, 2F. 


2k V 2kF-2kF+4k. 


V-F+F=2. 

(Legendre) tffc&iljft. n*£AWfttttt&*&f& 

th^+ft-*•»&*. 1:&i«H WJJ. 
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'gSl) »• *##*-*«&*!*. &*«!*&*&*}. XStfOMK/fi, 

3. + \2 +SL£.&% 
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ttunk. tiriNJiuf. jmmwh uumj 
m&mu r&mm* mmr -MtoZMzr* : mi~ -k'Mkitr 
mate. W4M\ -.fuBMOi iuzm ^##ft&ntx&*>? 

■Mima, f ifii an u &&ttA9 &inx 6 = &&&«. *rt : 

Ml! H$tt. fctltffclftlHWi 

tow 7-1. MHrttfl$>#!*ZA. ZB. r | 

ZC. HttR#M*<i' A. C-. WHi y\ 


a' =/r +r — 2/* cos A 
& «*+«■*-2«rcosB 
r * a <i*+#'-2afa»C 


«ifii 


(aim 7 2. &'f f*V.*#ifu I.#ifii AAIH' W : .ih K 'frYAk 


a=IK'=ZB<X' <ft Iff). / /:j \ \ 

b=AC=zcx>A (ftitt). /^ wX-v* 

C=Ali-ZA()li (ftlg). O^^^piD YV 

IMAAUCM S^rtfll*>»l*/ZA. ZB. Z<*. llltflfiift 

»j£X. ZA, ZB. ZC C-rn-B, W72 

AOB-C . A (X* B W*/K 

Tifti. ffcf'l#5fct--T-M Aou c ft“0ft A-OL-B. 

(aim 7-2. Ha'a a ft-: A/J1 -f- Ifu OBT. A I) >; ff&jfii l> DE±OB 

DF±CX\ /•;. F3r££. &t£Afc\ AF. 
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wmm&as&mmt&m am w aa±S3/m 



W>J DEJ2'AE &¥m>BCtottm&* & DE±()B, 
mx ()B±AE. 

^a. (XC1AF. 

Wilt. Z»EA ftlZDFA ft%\mr.itifhAJ)B<' ft \A<X'-B 
0rUZDEA=ZB. ZDFA=ZC. 

(f. RiA ADF ftl RiA ADF W^ 

AI)=AEs\n ZDEA=QAsin ZAGBsin B =sin csin B. 
AD^AFsin ZDFA=()Asin ZAOC sin C=sin Asin C, 

mx 



MU • f!> 


sin csin B =sin Asin (’. 


sin B _ sin C 
sin A sin <' 


sin A _ sin (* 
sin a sin c’ 

a®±wiE«sa ift«na«®±fiBAAm w = w^^»JAZ/\. z/*. zc. = 

VlXftMXa. b. c. w 


sin A sin B sin (* 

£9 255 

sin a sin A sine* 
7-2. nffclOF-cosA. (fE—cosc, 
&&FftFG±(w W'l 

oE-or;+GE. 


/ *»— ( IFco s a = cos Acos a. 

iM* 0 fc¥tf\\OBC ftftDHlFG. ifc/ii*///. WJ DH//OB. WXZDFH=ZBKX' 

=«. mx 

CE = 1)11 


= DF sin ZIXX' 

AF cos ( sin a 


Wilt 


Mil. n 


sin Asin acos (*. 


cos c=cos acos A+sin asin Acos C. 


cos a = cos Acos c • sin //sin ccos A. 


cos A=cos rcos a + sin csin acos B. 

mm®-. 

£*ffi±W£S££s i9$(aaffi±^aA/\« WHWft^»JAZA. zb . zc, = 

A. c. 9<1 




%-tm 


* t. n 


cos a — cos Acos c 4- sin //sin rcos A. 
cos // cos ceos <1 + sill csin ac os II. 
cos. cosacos A 4 sin 4/sin Acos (*. 

7-2 Hjfcl. y “ -Z«*' y * =ZCTM 

<m>. A / 1 ;-zaoh (*ig>. witt. ft*. 

sin A sin /( sin (' 

---r —- 1 

(i . ft r 

sin — sin — sin — 

r r r 




u A <•,.//.«• , 

ci > s cos ciis sin sin cos A • 

r r r r r 

cos cos cos • sin sin cos /$. 

r r r r r 

i 11 b . u . b .. 

COS COS COS • Mil sill COS ( . 

r r r r r 



a. i* * ±. a * n * w -f ij-t&mr*!?*. ? 




*1 ff-lfti -:m. ill TC* ci’+**-2«Acos(\ <•=-*. W'lr «’ + //. iAttfcjJftJg 

/n. iiw-. rvc *• Miiwreatfifrtfli •:«. iIiim 

fcfll. 

£*ffi±£fl "W £8 ift*tti*ffi±tf®AA/K*M = rtft#M;fc/A. Z«. ZC. 

Jt*-^f*]ftZ('=£. A. C *'J 

cos i" = cos 4/cos b. 

Mi z/*- zr. £j 2 tK*HM*«. 

//. c. jjciiKs 

cos -A = — cos /{cos (*+ sin //sin ("cos a . 
cos IS— — cos ( cos A + sin ( sin Acos A. 
cos (’= - cos Acos /{+sin Asin lie os 

iumr. m w. mimi. 
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A A'li'C. tto&&£P9, vxtk IJMHftJgft (x!l) HmtoSHi 

mm c/fi) &*r tftfsw. 

miZA\ zM< zc^\u\ //. /. «•] 

<i ( =f-ZA. //=k-z«. c =*—Z.C* 
a=x—/_A\ h=i r=*-ZC v . 
aa'bv> . iti jfc&sifnu* 

cos </ = cos //cos / + sin //sin /cos A*. 

ftirW 

cos(x A)-cos(x—/*)cos(x—(’)+sin<x B)sin(w—Ocos(n—ti). 



cos A = —cos /icos ( ’4- sin llsin (cos a. 

MU. U# 

cos II = — cos (’cos A 4- sin (’sin Acos 6. 
cos C’= —cos Acos li+ sin Asin Bcos c. 

cos A = — cos Ik os (* 4- sin Bain (’cos a. 
cos II = - cos (Vos A + sin (’sin Acos b , 
cos (’ “ —cos Acos 11+ sin Asin I Icon c. 

mwtitem ifti kfttt&'JMi >i -ft Ai&JBA. 


1 Jfirn]«t#&ttW«ifii 


1. MnAIR 

a. *«J:. HW«fi 

tfiTWIA-ftttMii* —ftftMftft*. 

(aim 7 - 3 . mi.u *3* mkttitoo. m\w.X'\'% 

I a| 161 sin 0 X }/\‘»\m+aft\b. IL *3 a #1 b Wl£4i T & 

ttMt. oWa^jbtfitomm. idftaxb. K*/J'*** 

I a X b | = a b ! sin ft 

ftttftil: • I"l l*««&aTWlEjf»: 

(1) aXb=-bXa <££*&>: 

(2) (^)X/»=A(aX/»)=flX(A6)(A6R); 



mtm imEmnmumxm 




(3) flX<6+c)=flXHflXc <$>«$!O. 

&*.. e 2 . e 3 ILo <</,. U,. «;,). b = 

(hi . />,. A,). 

e, Xr,=f : Xf:=f ! Xft=0. 

fiXf.=e,. e*Xfi=ei. e,Xe i =e>* 

0rW 

a X b = (a,e, -ft/?*.* + <i,e,) X (b t e, + b : e ; -♦-/**.,) 

= (a ; A, — </,/>• )ri + < uj >, <i|/>i )f? + — <i r Ai )e. ( . 

BP 

a X d= (<i-Ai —ail* .a J/ t —uib t ,a,b ; —a-’b ,). 

fljur-i wmi»immwm. (••j m\») iit«u• jw 

wtt.Tm>k&A 

(aXb) • (cXd) = (a • cHb • <#> —<a • d)(b • c). ( * ) 

Ftfii. F**U <•> , | , (ax6) • <rx*/)i^j/LH.(£iC. 

(BIW7-4. fit a. b. c. <*. «ij aXb flic X</ 

Mliwtrtc. WrJ&Mf(fii~ifnfti M*fi•£ 'i.fK 

(aXb) • (cXd)= laXb cXd cos ft 

wjt. (-) 

MMftft. MIL lit ft J'f ifii'jf ifiiWfWj ntiffiVjfftfttt* 



m 7 < 


2. KHi^sswanwEs 

T’iftf-Kfflllli&i 

ftllPN 7-5. iWWtfn h. fttNAAIft'tt UtlR*HM)!f<f. A. 
r. fi£K=u. o/5=*. Of*=c. W'J 

(flXft) • (oXc) aXA aXc!a/s/\ 

= < I o b sin r)< I a c sin//)a/sA 
= sin//sin rcosA. 

XHSr 


(aX b) • (a Xc) = (a • a)(b • c) — (a • c)(b • a) 

— a/s a — a/s //a/s «•. 


a/s « a/s //a/s <• • sin //sin < a/s A. 




( 1 ) 


\»m, n 




CHAPTER 


&b± n/ia 


cos A= cos rcos u + sin c sin ucos li . 
cos r=cos ucos A+sin usin Acos C. 

a <i> «m 

sin 2 A I — cos'A 

sin 2 u sin 2 u 

sin 2 Asitv c — (cos a — cos Acos r) 
sin’usin : Asin 2 f 

1 — ( cos'a -f cos 2 A -f cos : f) + 2cos ucos Ac os c 
sin 2 usin ? Asin*c 

[*«.. III (2) (3) ATtm 

sin 2 li sin'C . 
si n 2 /; sin z c 

I — (coi fa + cos*A + cos*c ) + 2cos ucos Acos c 
akfatufbtufc 

rm 

sin’A sirr/< sin ? ( * 
sin 2 u sin // sinV 

W>JsinA. sin li. sin (* jP sin a. sinA. sin r fl&liil! ft- fRVX 

si nA __ sin li _ sin C 
sinu sin A sine' 

&mm nm \\m.tiukm. 




*#¥« hAM:&£JI4nfMMiN I.MiF:££*. 

sin A sin li sin (' 
u A r 

sin A sin /$ sin ( * 
sinu sin A sine' 

WN. -tte&K. -'M&i&KttiEgCt. 

** ffiH f (i JB ft*«f lUSMJft ft ft*: f- rfii £ ffi IB W a 

ftnm 7 6. «^T^M«| , WiE^K^«iaW*K. «ri» 

KM. gfhsHXm'hBi. JtiF.«<ftsinj- ‘.j*K:.r Jgifi. til 
fltfcift. Kin^ffisin.f nlWitt^iferfft*: ffl7-6 

.r. BP^u. A. rftMMtf. 

sin u®su. sin A^ssA. sin c*=5c. 

'Wflffift. «f1»rWWIimBft^XftPi. , li«tty=sin.rflly=^ft<jfflft <1*1 






7-7). '10O<c JMK'HBiE 

so w. limin' Wit******, i**i 

MJMWifii. Mjfi^r. iliFJMMitt 
£&%Mk 


&M\. 'Wn : .ium)))i&b\ti 

lUimiYMttw r. wnt. &fftiu*MJ*iAi h«-t 

Y-Ifii. 




an* $f% urn io\ m. 

116°. (10°. 116°). 

j&tMAW.*. fc#rti_t. taKftfjeftfftttmttfttf' fit 

Frih. fttJ*3|H<tifcj*+Hlf. 
k rmii- rifc^iswtewhMift&. 
ftnm 7 - 8 . h. ,&/\. A>» 

(a,. A). •MOMW.di. UtiAAlX'tt m&ftMka. />• 

C. M'WCftYA&iltiA MiliMm&im I.W-e*. lilts 


it*. 

A ft A {ft 
;n «t« ft. ^. rfj f|» A 
{ft. * « n {a hi a tt 
A*. +-t»^{if4k 
f». 10°. 74*. A 

fife ft < 40". -74*). 
it it ft. * *r ft A {<i 


CHAPTER 




& /. M a, . B, A fa* n mtmM 

L III ft IK NS* SI fclZAOA, = oi. 

ZM)li , =a 2 . 

W^; zwx:=90°-a,, ZAOC= 90*-«,, 

fiTfW a=|-«2. b= f-a, (tftftfca,. a? 


(■-— 


( - ) 


a®). \ y 

ih#ffi±.iwfc&£js. ro —r^__ 

cos c= cos acos A + sin a sin /tc os ZAL'll ..., 

m#o 

= sin a?sin a ( + cos a.cos a, cosife — # ). 

= sin a, sin a* + cos a, cosa ; cos(& — A >• 

«Kl _ 

A/J=*c = arccos [ sin o, sin o ? + cos a,cos a. cos (&—# )]. ( * ) 

(* >. m)'m*toMMiini.A. Bm&zmmi*. 

fiit wm-ft* K <R**6 400 km). Ill 'j 

IF.lt. WftMmmWMl.A- n MtiZmWMkR fft. tPMMf 

Jfr. 

Tiftl. 

« 2 WUUt# imfli&fflttMftJKtlftfliJ6£'> <«*» i km)? 

Mi iitiKI-UHWW ttrjdftfciill. 
ft. JR IX. HattftMUt*5ttft2ftftlEA. 

f-Jtfli 10°. **$116*. 0rlXfltfluI*<4O\ 116°), fflW4TJt«40*, 0 
«74\ JWlidAMO'. “74*). »«,-40*. A-I16*i o : =40\ £--74*. WJ£-ft- 
190*. ftJKftj* ( * ). ft 

c = arccos [ sin I0°sin 10° -f cos 40*cos 40*cos 190°] 

=»arccos(—0. 17) 


*=100 X ~. 


mx 


Rc=6 400X100X^^11 170(km) 


>J 11 170 km. 


40 



m-cm 





sin frsin c 


(a+M-c) 


1. 10 «j4LfijLt- + it.*AABC. £*>=. £■&**#]*> 2. 3, 

<*tt: km, 400 km. ****) 1 km). 

3. **£, £#41** J:. #tf*i£AABC t. «*£*!-&&*: 

*!• 

4. &ABC #)JLfy *j**j*>ZA. Z«. ZC, =.i&*4M'IX> a. A, c, 
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